Studies of the urinary acidification defect induced by lithium.
Experiments were carried out in rats and isolated turtle bladders to study the defect in H+ transport induced by LiCl. After 3-4 days of intraperitoneal LiCl, rats developed urinary findings of "distal" renal tubular acidosis. Proximal tubular fluid pH measured in situ by glass microelectrodes was higher in lithium-treated rats than in acidotic controls. Proximal fluid total CO2 [tCO2] was also higher, and the fraction of tCO2 leaving the proximal tubule was 14 vs. 7% (P less than 0.001). Impaired acidification was also apparent beyond distal convoluted tubules, as judged by normal distal tCO2 reabsorption but increased HCO3(-) in the urine. During NaHCO3 loading, the proximal defect was ameliorated but not the distal. Turtle bladder studies showed that mucosal lithium inhibits H+ secretion secondary to reducing transepithelial electrical potential, presumably by hyperpolarization of the luminal membrane. A similar mechanism may be responsible for lithium's effect on the distal nephron. Inhibition of proximal tubular HCO3(-) reabsorption is probably not attributable to electrical potential changes but might be due to interference of luminal membrane Na+ entry by Li+ and reduced (Na+ + Li+)-H+ exchange.